











































The Effect of Prevention of Root Injury on Growth, Development and 
Dry Weight in Rice (Oryza sativa L.) Transplanted to Saline Soil
Makoto Tsuda, Yukie Ueda and Yoshihiko Hirai
(Course of Applied Plant Science)
　Rice root has an important role in water absorption and exclusion of sodium ion in saline soil. 
However, it is injured during transplanting to paddy field. The objective of this study was to examine 
whether prevention of such root injury reduces salinity damage in rice. Extremely early rice cultivar 
“Akihikari” that is not salt tolerant was grown in plastic bags filled with soil. Roots of seedlings were 
clipped leaving 5mm~10mm, then transplanted to 5L pots filled with soil applied with 0g, 7g and 10g of 
sodium chloride (NaCl). The growth and dry weight at the mature stage was compared to those of plants 
transplanted with intact roots. Time of transplanting was 12, 19, 26 and 33 days after sowing. Increase 
of number of stems was suppressed due to root clipping and salinity, but there was no interaction 
between the two factors. Dry weight of total above ground part and panicle decreased due to salinity 
though root clipping did not change them. The reduction of panicle dry weight was caused by the 
reduction of mean number of spikelets per panicle, thus mean panicle dry weight, as number of panicles 
and mean spikelet dry weight showed no changes. It was concluded that prevention of the root injury 
may not effectively alleviate salinity damage in less salt tolerant rice cultivars .
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Fig. 1 Leaf age （a） and plant length （b） as affected by the time 
of transplanting in rice cv. Akihikari.
 Arrows with P1～P4 indicate the times of transplanting. 
Values are means for time of transplanting since the 
effects of salinity and root treatment are not significant. 
















































































S0, WR S7, WR S10, WR


















Days after sowing (day)
Fig. 2 Effects of the time of transplanting, salinity and root treatment on development of number of stems per pot in rice cv. Akihiari.
 （a）～（d） are the time of transplanting P1～P4, respectively. Symbols and bars are mean and standard error of five replicates.
 WR and NR indicate plants were transplanted with intact and clipped roots, respectively.
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Table 2 F-value and the level of significance for number of panicles per pot (NoP), mean panicle dry weight (DryPP), number of 
spikelets per panicle (NoSpP) and mean spikelet dry weight (DrySp) for analysis for the three factors (P : time of trans-
planting, S : salinity, R : root treatment) in rice cv. Akihiari
Plant characteristics
Source of variance NoP DryPP NoSpP DrySp
Ｐ 29.71 ***1 42.50 *** 20.03 *** 31.64 ***
Ｓ 0.04 ns 30.68 *** 29.93 *** 4.77 *
Ｒ 0.42 ns 0.48 ns 0.01 ns 2.05 ns
Ｐ×Ｓ 1.94 ns 4.32 *** 3.14 ** 2.08 ns
Ｐ×Ｒ 0.26 ns 0.71 ns 1.20 ns 0.43 ns
Ｓ×Ｒ 0.30 ns 0.14 ns 1.28 ns 0.75 ns
Ｐ×Ｓ×Ｒ 0.86 ns 1.31 ns 1.39 ns 1.18 ns
1 ;  the level of significance ; ns : P>0.05,* : 0.05>P>0.01,** : 0.01>P>0.001,*** : 
0.001>P.
Table 1 Statistical results for total above ground （DryT） and panicle dry weight （DryP） per pot for analysis of variance for the three 
factors （P : time of transplanting, S : salinity, R : root treatment） in rice cv. Akihiari
DryT（g pot-1) DryP（g pot-1)
Ｐ　　Ｒ
Ｓ
S01 S72 S103 S0 S7 S10
P1 WR4 113 102 91 56.2 50.8 42.7
NR5 115 99 92 58.3 50.3 43.6
MS6 114 100 91 57.2 50.5 43.2
MP7 102 50.3
P2 WR 126 97 98 62.1 46.8 46.0
NR 121 112 96 62.0 55.0 46.9
MS 124 104 97 62.1 50.9 46.4
MP 108 53.1
P3 WR 127 116 112 61.4 55.2 56.1
NR 125 107 107 63.5 54.0 50.8
MS 126 111 110 62.4 54.6 53.4
MP 116 56.8
P4 WR 114 97 84 53.4 46.0 34.7
NR 94 94 80 42.5 43.0 36.0
MS 104 96 82 47.9 44.5 35.3
MP 94 42.6
Source of variance F-value
Ｐ 21.01 ***8 26.98 ***
Ｓ 39.62 *** 40.85 ***
Ｒ 1.96 ns 0.16 ns
Ｐ×Ｓ 0.84 ns 1.26 ns
Ｐ×Ｒ 1.59 ns 1.77 ns
Ｓ×Ｒ 0.78 ns 0.41 ns
Ｐ×Ｓ×Ｒ 1.20 ns 1.39 ns
1, 2, 3 ; NaCl was applied at a rate of 0 g, 7g and 10g per pot, respectively.
4, 5 ; plants were transplanted with intact and clipped roots, respectively.
6, 7 ; means for salinity level (S) and time of transplanting (P), respectively.

















































































Fig. 3 Relationship of panicle dry weight per pot （DryP） against number of panicles per pot （NoP）, mean panicle dry weight （DryPP）, 
number of spikelets per panicle （NoSpP） and mean spikelet dry weight （DrySp） in rice cv. Akihiari.



















Leaf Na (mg gﾝ1)
Fig. 4 Relationship between sodium concentration of leaf （Leaf 
Na） and panicle dry weight per pot （DryP） as affected 
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